Abstract -Recently, the Cylindrical Gate-all-Around CGAA MOSFET is considered as the promising device structure and a vital element for Vertical CMOS technology. However device optimization is still under investigations. In this work, electrical characteristics of Cylindrical GAA (CGAA) MOSFET are systematically analyzed. We evaluated and studied the length dependence of ON current (I ON ), and subthreshold leakage current (I OF ) with different device parameters, especially channel length (Lg), channel thickness (t Si ), oxide thickness (t ox ), and gate work function (Φ M ), using the finite element, numerical method by solving Poisson's equation in Cylindrical coordinate system.
Introduction
The research community of microelectronics are subjected to have large computing power with less power conception and smaller dimensions has lead to nano dimension of device miniaturization in order to maximize integration in integrated circuit (IC S ) as possible to increase its efficiency.
The down-scaling of conventional MOSFETs has led to an impending power crisis, in which static power consumption is becoming too high. In order to improve the energy-efficiency of electronic circuits, small swing switches are interesting candidates to replace or complement the MOSFETs used today.
Complementary metal-oxide-semiconductor (CMOS) technology has led to the steady minimization of transistors with each new generation, thereby yielding continuous improvements in transistor performance.
However, the International Technology Roadmap for Semiconductors (ITRS) had indicated that the scaling of gate transistor lengths to sub-22 nm levels could yield several serious problems, such as high sub-threshold leakages, shortchannel effects, device-to device variations [1] .
Several various designs structures has been developed, including: double-gate, tri-gate, Ω-gate, П-gate and gate-allaround (GAA), all make use of enhanced gate control due to the action of multiple electrodes surrounding the channel [2] - [3] .
Also the electrical characteristics of a new structure CGAA has investigated indeed the effect of physical and geometrical parameters like channel length (Lg), channel thickness (t Si ), oxide thickness (t OX) and gate work function (φ M ) as, are very much sensitive to the device performance like threshold voltage (V th ),and On-Off ration (I ON /I OF ).
Device Structure and Parameters
The schematic diagram of the Cylindrical GAA (CGAA) MOSFET structures used for simulation is shown in Fig. 1 . The details of device physical parameters used in the structure are shown in Table 1. 135-2 
Results and Discussion
In order to analyze the impact of channel length (Lg), and channel thickness (tsi), and gate work function (φ M ), on the device performance, the simulation is carried out by varying the above parameters. 135-4 Fig.2 represents I D -V GS characteristics for CGAA MOSFET at different oxide thicknes. We can conclude for this variation that thinner gate oxides lead to product higher drain currents. And if increase oxide thickness the threshold voltage decrease. Fig.3 illustrates characteristics for CGAA MOSFET S at various of silicon body thickness (tsi). We can observe that if the channel length decreases reduce the current and the characteristics of I off is also influenced by (tsi). As the channel thickness gets thinner, there is a significant improvement in leakage current.
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